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Seeing Climate
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Seeing Climate
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Natural climate variability is a cycle.

Global Climate Dashboard

p— T T T —s=n | —— ElI'Niflo/La Nifa: periodic warming
cooling of tropical Pacific Ocean (2-7

-
-

f years)
: .
e cocnen e ] - PNA: changes in atmospheric

pressure between the Aleutian Low and
T —— the high pressure over the Rocky

" Pacitc-Noth America Patiem | Mountains. Strongly influenced by El
NINo.

1959 1969 1979 1989 1999 2009

—— NAO/AO: A large scale seesaw in

. atmospheric mass between the Azores

High and Icelandic Low. Varies from year

J e o n bees - to year, but also can remain in one phase
for several years.
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Natural climate variability is a cycle.

TYPICAL JANUARY-MARCH WEATHER ANOMALIES
AND ATMOSPHERIC CIRCULATION

DURING MODERATE TQ STRONG 4“3 Nino: stronger winter
EL NINO & LA NINA : . :
EI,N" e Rl W S A Y StO IMS 1N Cal |fO rnia aﬂd
mno . Y o -
O southern US with floods/

' landslides.
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1 .a Nifa: drier than normal
% . conditions in US Southwest in
e @l late summer through

e subsequent winter. Drier than
normal conditions typically occur
in Central Plains in fall and in the
Southeast in winter. In contrast,
L - y the Pacific Northwest is more
LU i e 4| likely to be wetter than normal in
' the late fall and early winter.
Stronger hurricane season.
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Natural climate variability is a cycle.

——— Positive NAO: The
eastern US experiences mild
and wet winter conditions.

Negative NAO: The US
east coast experiences more
cold air outlbreaks and hence
snowy weather conditions.
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Natural climate variability is a cycle.

B UPPER-LEVEL PATTERN | HPOSitiVG PNA:
T - ~ Colder temps in
i central/eastern US.
COLD AIR | -
FORCED SOUTH... = Warmer temps in

/ % western US.

/
...BY STRONG
WESTERN RIDGE

S
e ¥

= Negative PNA:
Colder/wetter across
¥, B e western US.
' m  Florida and southern
Weather ey 1

crannel . DArtS Of southeast
‘Weather'com : : :

~ | drier/warmer in winter

-
The recent "Western ridge” /Positive PNA pattern months.
www.weather.com
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Global warming Is a trend.
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Global Temperature Change
Decade Averages

2000s even warmer. Every year warmer than 1990s average. i

1990s even warmer. Every year warmer than 1980s average.!

1980s warmest decade on record at the time. —)

1980s 1990s 2000s

NCDC / NESDIS / NOAA

.1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

Years




Seeing Climate

Mauna Loa Observatory, Hawaii
Monthly Average Carbon Dioxide Concentration
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Climate Scientists Agree That...

1. Observed warming is unequivocal, human-caused
and irreversible.

2. Natural climate variability:is:-large.

3. Weather extremes are increasing.

4. The more COq is emitted, the warmer it will become.
5. Emissions are currently above all projections.

6. Future climate scenarios are fundamentally about
our choices.
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Connecting Climate to Weather

Climate Is what Yot expect; - weathier:1s:what you get.
Viark: Twain




Connecting Climate to Weather

Effects of an increase in mean temperature

# PREVIOUS *, NEW
CLIMATE X CLIMATE

. INCREASE

(lesscold | “ [ Morehot '
_Wweather | . | weather

S Y

AVERAGE
http://www?2.ucar.edu/currents/tail-record-heat
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Connecting Climate to Weather

Friday, July 15, 2011

—urope 2003

———Summer of 2003
was propably the

hottest In Europe since
at latest AD 1500

————Paris

temperatures: 104F

— Estimated
50,000 deaths



Connecting Climate to Weather

2003 European Heat VWave

——— human influence
at least doubled the
chance of summers as
hot as the one Europe

saw in 2003

——— models predict
that by 2040, the
2003-type
summers will be
happening every
other year

,,,,,,,
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Seeing Extremes

Weather related mortality

Wildfire Avalanche & Landslide
0.4% \ 0.9%, Coastal Erosion
\‘.

& Storm Surge
| ) 2.3%
Winter Weather

18.1% — Earthquake,
| Tsunami

& Volcano

1.5%

Floodlng
Severe Weather
(fog, hail, wind,
thunderstorm)

18.8%

| Heat/Drought
B 19.6%

Hurricane/Tropical Storm
0 .
1.9% Borden and Cutter®”?
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Seeing Extremes
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a) Location of Hurricane Landfalls, C)
1995 to 2000

b) Location of Extreme Heat Events,
1995 to 2000

Percentage of Population
Aged 65 or

Older

West Nile Virus Cases

2004

CCSP SAP 4.6




Seeing Extremes

—— heat waves: more frequent,
extreme and long lasting

——in same weather, more

people die earlier in the summer

than later in the summer

——— bodies adapt physiologically
to producing more sweat
glands over the span of a few
weeks

—little excess mortality during
first 3 days, by fifth day excess
deaths in dry heat are
quadruple the number in humid
heat (Philly)

Higher Emissions Scenario®!, 2080-2099

Number of Days

I
105 >120

CMIP3-B™"

20 30 45 60 75 90

The number of days in which the temperature
exceeds 100°F by late this century, compared to the
1960s and 1970s, is projected to increase strongly
across the United States. For example, parts of Texas
that recently experienced about 10 to 20 days per
year over 100°F are expected to experience more
than 100 days per year in which the temperature
exceeds 100°F by the end of the century under the
higher emissions scenario.”’
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Seeing Extremes

o

Percentage Change in Very Heavy Precipitation
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Bad Air Quality

Maximum Daily Ozone (ppb)
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1 [Atianta, GA| :

[New York, NY . : :
.-.---.: ------- : ------- : ------- .\ ....... .soove-

° Maximum Temperature (°F)

The graphs illustrate the observed association between ground-level ozone (a component of smog)
concentration and temperature in Atlanta and New York City (May to October 1988 to 1990) in parts
per billion (ppb).219 The projected higher temperatures across the United States in this century are
likely to increase the occurrence of high ozone concentrations, although this will also depend on emis-
sions of ozone precursors and meteorological factors. Ground-level ozone can exacerbate respiratory
diseases and cause short-term reductions in lung function.



Seeing Extremes
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Ziska and Caulfield®”

Pollen production from ragweed grown in chambers at the
carbon dioxide concentration of a century ago (about 280
parts per million [ppm]) was about 5 grams per plant; at

today’s approximate carbon dioxide level, it was about 10
grams; and at a level projected to occur about 2075 under
the higher emissions scenario,”! it was about 20 grams.**’
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Working at the Local Level

Other editions: MomsLikeMe.com | eHarmony.com | CareerBulider.com | Cozl.com | WLTX Moblle | Text Alerts | RS!

—— Our weather (in
South Carolina) is getting
CLIMATE MATTERS

. WOFISE.
f, | CuMATm .
AN e ~—The changes in our

weather are bad for us In
a variety of ways.

~———The changes in our
weather are happening
because of the earth’s
changing climate.
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Seeing Extremes
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Conveying the Human
Implications of Climate Change

A Climate Change Communication Primer for Public Health Professionals

Maibach E, Nisbet M, & Weathers M. (2011) Conveying the Human Implications of Climate
Change: A Climate Change Communication Primer for Public Health Professionals. Fairfax, VA:
George Mason University Center for Climate Change Communication.
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Risks for Older Adults

Weather Event | Health Effects Populations Most Affected
Heat Waves Premature death The elderly
Heat-related illnesaes auch a2 heat stroke, heat exhaustion Children

and kidney stones Diabetes

Poor, urban residents

People with respiratory diseases h -t
Those actuve outdoors (workers, athletes, &tc.) ea Wa\/es

Poor air quality | Increased asthma Children

Increased chronic obatructive pulmonary disease (COPD) Those active outdoors (workers, athletes, etc.)

and other respiratory diseases The elderly OO r ai r al i.t
People waith respiratory diseases p q u y

The poor

Death from drowning Coastal residents

——— hurricanes

Mental health impacts auch aa depression and post The elderly

Hurncanes

traumatic stress disorder Children

Increased carbon monoxde pooning

-
Increased gastrointestnal iliness .t g /f I d
‘opulation displacement/homelessnesas eX re | I I e ral n O O S

Extreme rainfall Death from drowning Residents in low-lying areas
and floods Injuries The elderly

Increased water-borne diseases from pathogens and water | Children d rO h-t
contamination from sewage overflows The poor u g

Increased food-borne disease Residents in the Southwestern U.S.

Wildfires 1 Death from burns and smoke inhalaton People with respiratory diseases
Injuries
Eve and respiratory illness due to fire-relatad air pollution
Droughts Disruptions in food supply The poor
Changing patterns of crops, pests, and weed species The elderly
Water shortages Children
Malnutrition
Food- and water-borne disease

Emergence of new vector-borne and zoonotic disease

Maibach E, Nisbet M, & Weathers M. (201 1) Conveying the Human Implications of Climate Change: A Climate Change Communication Primer for Public Health
Professionals. Fairfax, VA: George Mason University Center for Climate Change Communication.
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ENVIRONMENTAL
HEALTH
PERSPECTIVES

SRES Scenario

Towards a Quantitative Estimate of Future Heat Wave
Mortality under Global Climate Change

Roger D. Peng, Jennifer F. Bobb, Claudia Tebaldi
Larry McDaniel, Michelle L. Bell, and Francesca Dominici

doi: 10.1289/ehp.1002430 (available at http://dx.doi.org/) ! : e
h ' ' x population growth only
Online 30 December 2010 : : csiro.mk3.0

cocoma.cgema.

> gidl.cm20
A mri.cgem2.3.2a
mpi.echamb
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wavez ‘,_..’-/'/ wave miroc3 2 medres

I I |
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Number of deaths from heat waves per year
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Risks for Older Adults

THE CLIMATE GAP

Inequalities in How Climate Change Hurts Americans & How to Close the Gap

http://dornsife.usc.edu/pere/documents/The Climate Gap Full Report FINAL.pdf
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The New Normal

Table 1. Percent of households without access to any air conditioning by race and SES — Los Angeles-Long Beach Metropolitan Area, California (2003)*

* Percentages are likely an underestimate of the true value due to the fact that more than one category may apply to a single unit in the dataset.

Adapted from: American Housing Survey for the Los Angeles-Long Beach Metropolitan Area 2004 (USCB 2004).

The Climate Gap: Inequalities in How Climate Change Hurts Americans & How to Close the Gap
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The New Normal
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The Climate Gap:

Inequalities in How _ : ) _ : e .
Climate Change Hurts Figure 1. Percent change in mortality associated with 10°F Increase in mean

é:ﬂ‘;ﬁﬁ:%ipmw 5 daily temperature by age group in nine California counties. May through
September, 1999-2003 (Source: Basu and Ostro 2008).
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Seeing the Future

Climate Is whatyou:attect - weatheris:what gets you.
VIylestAllen; - Oxftord University




